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Dispatchable Solar Power
Adapting CSTP to modern grid needs
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Flexible Generation Needed

SolarDynamics
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Managing the Duck is one of the key challenges =« Metload erch 3
to moving to higher renewable contributions - N
on the grid. oo
Utilities are responding by: E;T:j:' \
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Closing baseload plants. o B ' 5016

| RRAYy3 FtSEA6fS 2NJ at Sl .| overgenerction -~ O
& ¥ 2017
resources. )
Western states proposing more aggressive RPS
targets CAISO Duck Curve

California 100% by 2045
Nevada 80% by 2040
New Mexico 80% by 2040

Can a dispatchable CSTP plant fill the

need for flexible peaking capacity? SOLAR ENERGY
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How can a dispatchable solar power plant help California?
Example based on Actual 2016/2017 CAISO System Load

SolarDynamics
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Technology 2 Market: Dispatchable Solar Power Plant SolarDynamics

A Market Assessment

A DSP Operational Requirements Dispatchable Solar Power (DSP) Plant
Fast Starts & Ramps Uses Conventional Molte8alt Tower Technology
Store solar energy during the day .
Dispatch power anytime during next Tower Recelver “"'n
24h;s == I " I ,,,,, Eiactic Qrid Power Block
A Cost Reduction . Tee. g
Standardized design Turbine
Power Parks
Compressed EPC schedule s/ , , : !
A Commercialization &L e | 1]
Conceptual engineering design and y | | |Gy ] e — e
EPC cost estimate Shrdiion =0 1 | ~ | ' ' |
Vendors identified for all key i 3
equipment L s
Address tower sensitive development vy 3
Issues S
Outreach to Developers, EPCs, Utilities “SolarField @ | 00—

Sud

A TECHNOLOGIES OFFICE
Morse Associates U.S. Department Of Energy

s.:..rga‘m"dy \\\\\\\\\\\\\\\ BIGN ’_ @ NREL SOLAR ENERGY

energy.goysolar-office



SptarDynamics

Time of Day Relative Net Load Heat Map
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More Preferred
Preferred

Option 1: Time of Delivery Power ;‘:’S;:;ffa’;inergy Option 2: Thermal Tolling Power Purchase Agreement

Purchase Agreement A Capable of operating fat hours at 48Cat 100% contract

A Preferred = 3X Less Preferred capacity.
A More Preferred = 9x Less Preferred A Dispatchable by APS with AGC (load following capability)

Ab2 L26SNI RdzNAy3I ab2 adzaid ¢ 1S 9 )ASwkaeoperationata 25% loading.
A Capable of at least 2 starts per day.
A Faster starts and ramp rates are better
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Dispatchable Solar Power Plant Design
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Configuration

Turbine Nominal Gross Power

Turbine Nominal Net Power
Power cycle gross thermal efficiency
Power cycle cooling system
Power
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Solar Receiver design duty
Solar Multiple
Tower Optical Height

Total Heliostat Area
Solar Field Area

Storage Capacity
Storage Capacity

Annual Gross Capacity Factor
1styear Net Generation

Summer ORPeak

5 hours

250 MW,

230 MW,
44%
hybrid
46°C

400 MW,
0.65
170 m

700,000 M
256 ha

3,000MWh,
5hr

16.5%
334.2GWh,




